Effect of a centrally active angiotensin-converting enzyme inhibitor, perindopril, on cognitive performance in a mouse model of Alzheimer's disease.
Angiotensin-converting enzyme (ACE) inhibitors have clinically been widely used as anti-hypertensive agents. In the present study, we compared the effects of a centrally active ACE inhibitor, perindopril, with those of non-centrally active ACE inhibitors, imidapril and enalapril, on cognitive performance in amyloid beta(Abeta) (25-35)-injected mice, a rodent model of Alzheimer's disease. We also determined the brain ACE activity in order to elucidate the relationship between the cognitive function and ACE inhibition in the brain. Abeta(25-35)-injected mice showed a cognitive impairment in spontaneous alteration and object recognition tests, the indices of immediate working memory and relatively long-term recognition memory, respectively. As indicated by these tests, the oral administration of perindopril (0.1, 0.3 or 1mg/kg/day) significantly reversed the cognitive impairment in these mice, whereas neither imidapril (0.3, 1 or 3mg/kg/day) nor enalapril (1, 3 or 10mg/kg/day) had any effect on cognitive performance. Perindopril (1mg/kg/day), imidapril (3mg/kg/day), or enalapril (10mg/kg/day) all inhibited the plasma ACE activities by more than 90%. Using the same dosing regimen, only perindopril inhibited the brain ACE activities by more than 50%, whereas imidapril and enalapril showed much less potent effects. These results suggest that perindopril ameliorated the cognitive impairment in the Alzheimer's disease model mice through the inhibition of brain ACE activity, but not peripheral ACE activity. Based on our observations, we concluded that a centrally active ACE inhibitor, perindopril, may therefore have a beneficial effect on Alzheimer's disease as well as hypertension.